INTRODUCTION
The embryonic and larval development of the anuran amphibian Xenopus is a good system for studying ontogenic aspects of the immune system (review in Flajnik et al., 1987; Du Pasquier et al., 1989) . Moreover, the unique developmental transition occurring during metamorphosis allows one to study the regulation of the immune fuction in a way that is not possible in mammals. During this crisis period, the immune system undergoes a major remodeling: MHC class I antigens appear on cell membranes (Du Pasquier et al., 1979; Flajnik et al., 1986; ; the tissue distribution of MHC class II changes ; the adfflt antibody repertoire replaces the larval one (review in Du Pasquier et al., *Corresponding author. 1989); and an active tolerance to newly arising, adult-specific antigens is acquired (Du Pasquier and Bernard, 1980) . However, the advantages of this model have been counterbalanced by a limited armamentarium of methods for studying the phenomena associated with the metamorphosis of the Xenopus immune system. This area of research would greatly benefit from the development of new models such as cell lines and clones with larval or adult phenotypes and exhibiting stage-specific responses in vitro. Lymphoid cell lines are exceedingly rare in amphibians. In fact only one such line has been described so far; B3B7 is derived from a thymic lymphoid tumor MAR1 and grows in histocompatible ff tadpoles but not in histocompatible ff adults (Du Pasquier and Robert, 1992) . Recently, three new, apparently similar tumors developed in our colony, each in a different strain. We report here our characterization of these tumors by in vivo 298 J. ROBERT et al. transplantation experiments, flow cytometry, immunoprecipitation, and Western and Northern blot analysis. In future experiments on the metamorphosis of the immune system, we hope to be able to exploit the differences between adult and larval behavior that we found.
RESULTS

Origin of Lymphoid Tumors
The three new lymphoid tumors were found in our frog colony during August and September 1992.
They developed primarily in the thymus, and the frogs bearing a large outgrowth on one side of the head were easily detected. In each case, samples of the tumors' tissue and cell suspension were frozen, transplanted in other animals, and put into culture medium in an attempt to grow the cell in vitro.
Transplantation Studies
The if-2 tumor appeared in a male if, sib of the frog in which the first lymphoid tumor, MAR1, was detected in December 1991 (Du Pasquier and Robert, 1992 (Fig. 2A) .
Using the class-I-specific mAb TB17, we precipitated a strong band of 45 kd corresponding to a class I c chain from cell-surface iodinated if-2 but not the other tumors. As previously reported, ]/2-microglobulin (the MHC class light chain) could not be detected using this mAb (Fig. 4) . In all three new tumors, the C/ probe detects, in addition to the usual 1.8-kb / mRNA previously described (Schwager et (Fig. 4) (Flajnik et al., 1986; Because specific transcripts of the expected size (Schwager et al., 1988) 
MATERIAL AND METHODS
Toads
The Xenopus ff inbred family (Du Pasquier and Chardonnens, 1975) is highly homozygous. As these animals retain skin grafts for more than 200 days, they are considered to be histocompatible.
LG15 isogenic clones have been described in detail elsewhere (Kobel and Du Pasquier, 1975) . The LG15/40 line arose from the development of a small egg that did not undergo genomic duplication and was therefore recombinant (Kobel and Du Pasquier, 1977; Wilson et al., 1992) . Development was blocked before metamorphosis at stage 48 (Nieuwkoop and Faber, 1967) (1990) .
Immunoprecipitation Cell-surface iodination and lysis in NP-40 were done as described (Kaufman et al., 1985; . A solid-phase immunoisolation technique (SPIT) was used (Tamura et al., 1984; . A 96-well plate was coated overnight at 4 C with 100 1 of goat anti-mouse Ig at 100 g/ml (Kierkegaard), washed and blocked with 1% BSA in PBS, and incubated at room temperature 2 x 2 hr with 100 1 of specific hybridoma supernatants. After washing several times, radiolabeled cell-surface lysates (10 s cpm/ml corresponding to ca. 106 cells were incubated overnight at 4 C. After washing twice with cold 50 mM Tris (pH 8), 500 mM NaC1, 1 mg/ml ovalbumin, and twice with 50 mM Tris, 100 mM NaC1, the samples were resuspended in Laemlli sample buffer with 5 % 2-mercaptoethanol and separated on 10% SDSpolyacrylamide gels. Cells labelled in vitro with 35S-methionine were immunoprecipitated with specific alloantisera, as described (Kaufman et al., 1985; ).
